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A Dijcourje concerning /i?^ Air's Gravity^ ohfcrvdin 
//^e Barofcope, occafionedby that of Dr. Garden ; 
prefented tothe Phil. Soc. of Oxford^ I^ji the reve- 
rend Dr. WalfiSj ¥rcMcntcftbat Society. April, 

TH EDifcourfe of Dr Garde)} ('read at our la ft meet- 
ing, ) concerning the different ftate of the Jtr^ 
in re fped: of ics different gravity, hath in it a great deal 
of very ingenious fpeculation. And what I then faid to 
i;:,upon the firfl: reading of it^and what I am now faying a- 
gain to the fame piirpoie, is not tocontradid: it, or de- 
tradtfrom it, but to add to it ; as a notion which I have 
long fince conlidered,^ and judge it capable of further 
improvement. 

The notion of th^ Jtrs weight and fpring, hath been 
io well fettled, by innumerable Experiments of this 
prefent^^^; that hardly any confidering Perfon doth 
now doubt of it. 

And it hadi chafed away from before it, the notion 
oiFugavacui^ formerly received 5 bj; fliewing us an ef- 
ficient caufe, of those effecSts, for whichbefore we could 
onely pretend to a Final caufe. 

The firft occafion ^that we know of,) of introducing it, 
was, from Galileos difcovery, that water, by Pumping, 
was not to be raifed higher then about threeor four and 
thirty foot (oar not much more,^ of our Englijh meafure. 

Which was a certain argument, that the caufe of 
tliofe effeds (common!y afcribed to Fuga Facui,) was but 
of a finite ftrength ; whereas, if natures fliunning a Va- 
cuity had been the true caufe , it was to have operated 
without Itint. 

Where upon this Lyncean Thihfopher (as he was called,) 
did, out of his great fagacity, guefs happily at the coun- 
ter- 
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tei4:>allance oi thcJirs weight, as the true caufe. And 
that thereiore Jir^ which was before thought to be a 
light body, was but comparatively io, and had indeed 
a pofitive gravity, though lels then that of other bodys 
which we are converfant with. 

This notion, was happily purfued by fa Succeilbr of 
Galileo J TorrtceHios who did rationally argue ; that, if the 
y^r J" counrerpoiswasfiifficient to raile and loitain water 
at that height, and but to that height; then muft it be 
a juft counterpois to a lighter Liquor at a greater height,. 
but, to a heavier Liquor, at a leffer height. And mak- 
ing aneflay thereof in ^/:^/^/^-^/7t/^r, found tt tolucceed 
accordingly .- and, in a juft proportion to the refpedive 
gravities of thole fluids. 

And he hath, by this means, made the experiment 
("commonly called the Torricellian expermient,) much 
more manageable with ^?V>^-vS'//t/^r (in VelTels of about 
29 Inches, EngUJh mealure J then before it was, with wa- 
ter, \\x much taller VejGfels. 

Inpurfuance of this notion, we find, by feveral forts 
of Barofcopes for weight-wilersj not only that the Air 
hathgravity, but that it hath a different gravity, at dif- 
ferent times and places; according as its counterpois is 
able to luilain ^z^rtr^-^'^/t/^r at different heights: fome- 
times a little lower then 28 Inches, fometTmesa little 
higher then Jo Inches, and at other times at fome.mid- 
dlehight between thefe, here with us. Which different 
weightofthe^/r, ot Jtmojphere, may reafonably be fup- 
poled, partly to proceed from, and partly fas Di\ G^r- 

r/^/zwellintimates,y to give occafionof difference in the 
weather and winds. 

Theparticularsof his difcour/e (having not the Paper 
vj^ith me, and having but heard it once read,) I may po{- 
fibly mif-remember. But, as to the main drift ol- it, fbe- 
ing a notion not wholy ii^v,^ to me,) I think I do not rail- 
take . 

C c i That 
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Tliat there is, in our Jir, a body more fubtle then are 
the Fumes and Vapours mingled with it, in our lower re- 
gion, aadwhich with it do make up that heterogeneous 
mixture which we commonly cd\ Jir\ I think to be very 
certain. But whether that fubtile body, be fas Dr. Gar- 
den ieems to fiippofej) much heavier, then our common 
Air ^ I much doubt. And do rather think it is not,- not 
having hitherto obferved any cogent experiment, either 
to prove it heavy, or elaliick. But it may, for ought I 
know , be void as well of weight as fpring : and, 
what we find of either, in our common Air^ may be at- 
tributed to the other mixtures with it. 

I know that this notion i of the greater weight of that 
fubtler matter,) hath, by fome, been made ufe of, to 
foive that ("furpnfingjj experiment of ^^ick^Silver (well 
clenfed oiAir,) being fuftained in a Tube inverted (after 
the manner of the Torricellian experiment,^ at a much 
greatcrhight then the ufual ftandard (ofzg, 29, or Jo, 
Inches, even to the height of 40, /o, do, oreven 70, In- 
ches i being fteady ly managed, and with great care. But 
Iconfefslam not fatisfied with thatreafon: and think 
that it may better be accounted for otherwife , or elfe we 
are yet to feek for the true caufe of it. 

But we have no need of this particular notion, in the 
prefent difcourfe,and therefore need not be here folicitons 
about it : and (hall therefore proceed without it. 

The ^/r being, as hath been faid, of a different gravi- 
ty, in* different times and places, (arifing I fuppofe, 
from the different kinds and quantities of the Fumes and 
Vapours and other particles which are ingredients in it, 
and the different force of the Suns heat acting thereupon, 
increafing or allaying the fpring thereof, and otherwife,) 
we are therefore to confider of the Air as a fluid who's 
parts are in fome places heavier, and others lighter. And 
therefore much of a like nature as if they were different 

fluids, of different fpecifick gravities (as the word is now 

a- days 
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a-daysjorfas kwas wont to be called, and^ I think* 
better,) IntenfiVe gravity, one from the other r fas, when 
we lay, an Ounce of Lead, is rnteofively, though not Ex- 
tenfively:, heavier then a Pound of GorL j 

Now when feveralfluids, orfeveral parts ofa fluid,are 
thus of different/ weights j they will (from the general 
nature of heavy fluids, ) when undifturbed, change places 
with one another, till the heavier becomes loweft and 
the lighter higheft. 

And this, not onely as to the minuter parts ; asisob- 
ferved in Chymical precipitations, or the linking ot Sand 
in wjaflter, orits Imalier earthy particles which fubfide 
in a muddy fediment, and the like of other Liquors when 
a^t refl:,- and the atoms (as they were wont to be called,) 
flying/in the Jir when difturbed, hut fiibfiding in the 
form of duft when at reft. All which according as they 
befmallerdo (Ceteris Farihus J fubfide more ilowly fas 
duft flower then a clod of Earth, and Filings of Ga/^ flo- 
wer then, a lump of it, and thin Plates of Lead layd hori-* 
zontally, then either around Bullet of the fame height, 
or thofef lares in a contrary pofition fet edgewilKj and 
ought by ftatick principles fas is eafily demonftrablej fo 
to do.But, much more, as to larger parcels. As when Oyl, 
Wine,Water3eer, or other the IikeLiqoors,are put toge- 
ther in the lame Veflelsas will be obfervable totheEyje* 
fpecially^hen their colours are coofiderablydrfferent. 

Thus, if a Bucket, of Water, behafrily -taken-out of a' 
Pond, or a large Veffel full of it, the vacant place will bt 
prefently lupplyed with ^> (as the nimbler fluid,)&: then 
with Water flowing (by a declivity/). from the higher 
parts,and /becaufe heavyer, IthraAing oJt the .y#/r f which 
had prepofleffd the place, j till it come to a due Equipdi?: 

And the fame f from a -like 'Teaion,) muft happen, if 
fomeparts-ot the fame ^ Liquor,-do acctdentaHy acquire 
(by expanfion or othetwife,) a greater degree oflightcels, 
then the- other -parts i^ thofe'"^iighfae4 parrs aicending. 
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thcheavjer fubfide. As when V/at^r, Beer, or other 
thin fluids, be gradually heated by a fire underneath ,• 
the lower parts, being firft warmed, afcending to the 
top, while the colder and heavyer fubfide; whence we 
find, in fuch cafes that Bubbles do arife, and that at the 
top is warmer then that at the bottom. But in cafe what 
is warmed, be of a thicker confiltence, io as that the 
parts cannot readily (hift places, that at the bottom will 
be hotter ; and in cafe it be heatedby fire over it, there 
will ( I fuppolej be not fuch bubbling (or not fo much of 
it,) that at the top being firlt heated. 

From Inch confideration as this. Dr. G^ri^/^ dotii well 
obferve, that fome parts oi thcjir being thus fby rare- 
faction, or increafing the fpring thereof, or otherwife,) 
become lighter then others^ thefe heavyer parts, ruihing 
into the places of thofe lighter, may caufe a wind as from 
inch papts^ (in like manner as, on a likeoccafion, a Tyde 
or Current would arife in water; J and other accidents 
ofa like nature. And contrarywife, on a contrary oc-^ 
cafion. 

And this I take to be very true, (though fuch accidents 
happening very varioufly and uncertainly, will caule 
Itich confufion of motions, and difturbance of each o- 
ther, that it will be hard to reduce them to a regular ad- 

juftment.) 

But I add thereunto, that the Earths diurnal motion, 
compounded With its annual, (if we admit that hypo- 
thefis, as moft do now a- days J the one in fome parts ac- 
celerating, in others retarding the other; and its diffe- 
rence in different times of the year, (hy reafon of the 
obliquity oi\he J^diacj^to the EquinoHial,) and in diffe- 
rent times of the month (becaufe of the Moons different 
pofition, which is an Appendance to the Earths motion, 
anddoththereby differently affed: it,) and according to 
the different place of the Earth and Moon, as to the A- 
phelion or Perihelion of the one, and the Apogasum or 



Perig^um 



[l007] 

perrgseum of the other : feem to aie to be of much grea- 
ter confideration, not only as to the Ebbing and Flowing 
oithtSea, (which I take to depend principally thereon, 
but to bevarioufly modified alfoby the various pofitions 
of the continent on which it beats J but as to the Winds 
alfo: cfpecially the briezes and Trade-Winds ; which at: 
certain times of the day, or of the year, or of the month, 
are obferved to blow conftantly('or moli frcquently,^from 
luch or fuch a Coaft. 

And I am not fure, that the body of Earth and Water 
(or Terraqueous Globe,) is exadly fpherical('allowiHg onely 
for the fraall inequalities of Hills and Dales, which in a 
body of that greatnefs^are inconfiderable,) but may have 
fomewhat of an oblong fpheroeid, having a longer Axis 
from Pole to Pole/ then at tjhe Equator. And though 
this cannot be much; becaufeof the Earths fliadow in 
the Moons Eelipfe appearing circular, and the d^lcent 
of heavy bodys being always (as to lenfe,) in a perpendi- 
cular to the Horizon : yet, if it be but little, this fwith the 
compound motions before mentioned,) will give the Air 
a confiderablc difturbance. 

To which I may add alfo, that we arc not fure, that 
tkiz&eas and continents fwhich arc of very diflFerent com- 
parative weights. Earth being heavy er then Water, j are 
io adequately adjufted the one to the other, as that its 
center of gravity f by which a plain paffing divides it into 
parts acquiponderant,/is the fame with its center of Mag- 
nitude (by which it is divided into parts equally great,) 
w^hich if it happen to be otherwife, will ("with the reft,) 
make the confufions of the -^/rs motions yet greater* 
From the comparative weight or lightnefs of the Jtir at 
different times, he deduce th alfo the rifing or falling of 
Vapours in it. As if, when fuch Fumes or Vapours, or 
other the like matters, are lighter then the^^V, they 
ought (according to the exad rules of Hydro ftaticks,^ to 
afcend therein i but, when heavy er then fo, to fall 

D d down. 
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down. And this ccttSiinlY i^c^teris Panbus,) is to be ad- 
mitted alfo. 

Oaely I add thereto} that thefe ftatick principles do 
cheifiy take place^ when things are otherwife at reft and 
quiet. But when they are in con^motioij, it is m^ny 
times much otherwife. And, in fuch cafi^s, we mnR, 
befide the refpecitire gravity, take into coniideration, th^ 
force, impulle, or impetus, that isfaperaddedtothere- 
fpe^tive gravity of the parts or matter. 

Thus, ifaBottlebeftiaken, the fediment at the bot- 
tom, (though heavyer, and for which caufe it did before 
fubfide J will be mingled with the fupernatant (finer and 
lighter,) Liquor. And, if a room be fwept, it will (as we 
ufeto fpeak,) make a duft: that is^ the fmall Earthy 
particles of dull, will rife and mingle with the Jir : not 
becaufe they be lighter then it, /for we fee that, at lea^ 
fore, they will fii^bjide again,) but bec^-ufe, by a force 
upon them, they be put into tnotjon. So in a Jetty of 
W"ai:er (in artificial Wat.er- Works,) the water is tJirpwa 
tip into th^ j^r to a great height s not becaule it fo ,ber 
comes lighter then the jiivy but becaijfe pf t|he force im- 
pfefled.,(TojUy lip thing of a ^B^Uet, Ihat i^w;ard linto 
the ^/r J And Bottled A.le, \w.hen opened, fiyes gnii^^y 
times upward t^ ^ great highti and Ibmertimes blows ^p 
the Cork, to releale itfelffrom eonfiAem^iiit. And, in 
.the la te Pijce ofl^oudmy npt Pgpeirso«ly , bvit other things 
of greater weighi;, were, mq^unted into tl^ie Jtr, i^ViA ^ere 
ca:rried aloft for many mile&J^^ fo 4;akep lip ^^ V^otf^ 
then Twenty mi-les diftance. 

And this I takei:o be the caiufe of Fumes, Vapour^^ ^nd 
other like matters (moft of them,jwhich^fcendin th^e-^/r, 
iB^thecauielighterihQn itibut becaule ioipelled upward 
^:utaf rthe be.wds pf the EArth, pr from the faperficial 
parts of it, either by fpme fubterr^neal heats or ptiiQr 
ferments that put them intp:motion, and force them tip- 
ward ; where they remain fufpended in the^^V, fo long 

as 
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as that force Gontinues; or the force of others fent after 
them on the like errand (which rather iir pells them far- 
ther^ then gives them leave to fall;) till either fuch force 
abate, or the great weight of fo many things fufpended, 
doth overpower^ not only the V^V's weight, but the 
itrength of that> that impelled them. 

And that there are luch Fumes and other like matter 
projed:ed upwards, from the Bowels of the Earth, and 
lome of them with great violence, is undeniable, not 
onely from Earthquakes, and other eruptions (with great 
noifes,) as well ot Vapours, as of Burning Mountains -^ 
but even Poifonous Steams (and others,) in Mines, and 
Bubbling fprings (where Bubbles ofJir are feen to make 
their paffage through the Water J and other perfpirations 
of:^ir6r Vapour through cranies or fmall pafFages of 
the Earth, difcoverable by Steams ^whereof fotoe will 
takei&re at the light of a Candle,) or by the moving of 
Leaves and other light things la id on the mouths of fuch 
private palTages, and by many other means. And to 
liich canfeis I do principally attribute the Grigine of 
Winds, and the afcent of moft other things, which, from 
this^ lower World, mount into the Jir. And, without 
this, the comparative gravity of the jiirand them,would 
give us but a la toe account of them . 

There is yet another notion fuggefted, which is alfo 
irery torifiderable as to this affair; which is, the weaken- 
ing or ftrengthening the fpring of the jiir. That Water 
hath (of It felf,) nothing of ipring or Elafticity (other- 
wife then by realon o'f fotee Mfy parts, or other elaftick 
bodyf, which may bte incltided v^ithin it,) is generally 
held i M leaft none coniiderable, fuch as by any experi-^ 
racnts hitherto made, can be clearly evinced fo to 
be. 

But, that tlie Jif (fudi ^tr at left airfe thecommoa 
At which Wie are convcrlaiit vtithj it El^Mck -, is, I 
thiiikj due of doubt: the e!X|mtiment$ which prove 
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its fpring, being fo many and evident, beyond excep- 
tion. 

And:, that this fpringof the-/^/V, is fome times ftronger, 
andfometimes weaker, I think is undoubted alfo. And^ 
that the fpring of the Air^ is ftrengthened both by com - 
preffion, and by heat, but in adifterent manner. 

If the fame quantity oiAir be comprejQTed into a Ie0er 
room, the fpring is certainly ftronger. As is undoubted- 
ly feen in the Wind-Guii, and other com preifiye En- 
gines. And from hence itis, that Air, of the conimoa 
texture with the external or open -^>, if it be (retaining 
its own texture, j included in a clofe Veflel Casin the Air^ 
\Bump,} whereby it is excluded from comm^mication with 
the external Air, and defended from the prefTure of it, 
doth yet fuftain ^/V4"^/7t//?^ia a Tobe ('after the Torri- 
$ellian m^^nntr,) at as great anhight, as the open Air by 
its counterpois would have done. Which cannot be by 
its weight (wliich, in this caufe, is but fmall j and not e- 
qual to that of axylinder thereof contained to the height 
of the Atmosphere ; }, but by its fpring oaly; wliich is aow 
prefTed, to as great a degree as it was in the open Airibj 
inch weight as was then incumbent on it,); or would be 
now, if fo again expofed^ (Like as that of a Fleece of 
Wooll would be, if confined to the fame dimenfionsit 
had', when a great pile of Fleeces was incumbent on it./ 
But if fome of this Air fo included (in the Air'^Pump ot 
flich other clofe VelTels,) be Pumped ont, whereby the 
refidue thereof hath a greater room to polTefs then before 
ithad, fnamely, as muck as before the whole^pCi t did pof- 
fefsj the ^^V>^6'^/z/^rwHi prefently fubfide, bei^ 
fpring of the Air which did before fuftain it^ is now (by 
expanfion,} become weaker. 

Again 5 the fame quantity of included -^r fn a clofe* 
Yeflel (fo as not taqommiHiicatewitfa the external ^/>,) 
will,by af plicationrof heatto it, have its fpring flrength- 
ened,, and drive: its coetntergois farther of^ or (if need 



be,) coiBprefs it. As is to be feen in Thermofeppes of all 
forts. 

Whether, by ftrengthening the Jirs fpring (in that* 
difcouriej he means that olt theformer or the latter way, 
I do not well remember/ Nor, whether he apply it to 
the increaling, or diminiJhing, ot its intenfive weight. 
But it may be reafonably accommodated either 
way. 

If the fpring be ftrengthened by compreffion y it h 
manifefl that the intenfive gravity muft be thereby in- 
creafed ; becaufe the fame quantity of ^/r, and confe- 
quently of weight, extenfively taken, is now contraded 
into a lefTer room, which therefore muft be intenlively 
heavyer, (as being the fame weight in a ieirerbulk:)Now 
this may pojflibly, as a greater preffure or ftronger Ipring, 
force up the Vapours under it with a greater impetus Cac- 
cording to the notion I mentioned before J and fo make 
them flji higher ; (unlefs wefliotild luppofe, it may be re- 
lieved,by fhorteuiiig .theheight of the-/^;??^/^/&^r^Obut not 
lo as tomatke them lighter > but rather the contrary, as 
prefling theme clofer; much lels to make them (as the 
phrafe is>) ^fectfically lighter then is tlw^/r it felf 
(though thus comprefTed,) and it leaves lefs room to re- 
ceive them befween the particles of the compreffcd 
Jtir , :as being now thruft^ clofer together. 

Iftheifpringbeftrengthened the other way ^ ib as By 
heat it ufeth to be ; this doth rather^ diminifh itsintea- 
fiye gravity, by thrufting its parts further aiund€r,andt 
%pp|effing a lai^ger roonu Now^ in cafe this^^r be^,by 
a dole Veflel, confined fbafs not. to expand ujxward f 
will certainly prefs the harder on the ftagnant ^cJ^Sil- 
vernnditv, and make that ia the Tube rile higher^ But 
in cafe it be unconfined^, as ia the open Jir^ if may as^ 
well relieve it felf upward, by making the Jtmo/phere^, m. 
thi^s part £o muclx higher,. 

Nor. is. there any neeeffity,. as to the lubjacentparts^ 
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that the Atmofphere fhould be every where of the fame 
height. ButthelawsofStaticks, as to thefubjacent parts, 
be equally p.referved without it, (the greater altitude 
compeiifa ting for the levity of the parts,) as when a Por- 
tion of the SeU, is covered with a Fleet of cS^^x; the 
under parts are equally pre{led,partly by water,and part- 
ly hyShips^ though the tops of the S/nps over fomeparts 
be higher then the furface of the water over pthers. Ont- 
ly, infucheafe, the upper part of the ^^>;2(?y^^^r^, being 
fluid, may flow collaterally over the other parts on 
either fide if lower. Andfo, atleifur^, f if thus remain- 
ing, otherwife indifturbed,^ reduce it felf to an equal 
height in all parts. Like as the Sea would do, in a per- 
fect calm, though otherwife its waves and billows are 
far from being in all places perfedly plain and e- 

ven. 

But however, though the fpring fortified by heat,may 
thus relieve itfelf upward, (yetbecaufe it prefTeth every 
way, j it mufi: endeavour the like downward alfo, and 
thereby prefs harder on what is under it; andbecaufeit 
will require time to work upward gradually before the 
efFedit reach the top of the Atmofphere; andbecaufe, by 
fuch dilatation of its parts, more room is left \n the in- 
ter va Is to receive what is forced : 'tis reaf on able to be- 
lieve, that, in fueh cafes, the prefTed vapours ( ^/^^mj- 
paribus^ may fife more copioufly then when the fpring 
ofthe-/^/r (for want of heatj is lefs ftrong. The ra- 
ther becaufe the lame heat which thus fortifies the 
fpring of the Air, doth alfo rarify the Vapours and make 
thfem ligh:ter> aiid may aHb fortify the fubterraneal 
heat /or what ever elfe it is,/ that drives them n^. Not- 
withftaiiding ail which, we have more rains in winter ; 
which fhoiild argue, that more Vapours do then arife to 

fupplythem. 

But I fufped that^ in this whole bufi'nefs ( of ftrengthen- 
in^ the i;pringi} tlierel»:aybca)fallacyputupon us. And 

what 



Cipi3] 

what we jthink to be done upon the open ^/r; is indeed 
(ione upon the ^^chcS^lver j or rather upon the ^-?> 
latent therein. 

My meaning is this. We find that in very hot weather, 
andalfoin frofty weather, the ^utcl^^ilver in the tube 
commonly ftands very high ^ from whence we are apt 
tQ conclude, that therefore the outwarii ^^> prefles 
very hard on the ftagnant ^^Vi^-j'/Zz/^r, without the tube. 
Winerein I am not iatisfyed. 

For we are to confider, that, in filling the Tube with 
!S^ick,rSilver before it be inverted, if great care be npt 
uled to ckanfe it from Jtr^ many aery particles will re- 
juaiu mixed with it ; which, while their fpring is weak, 
are eafily preflfed by the weight of the ^uicJ^Sttver ciofe 
as hardly to be difcerned otherwife then by thecfFed:^' 
but ij^hen,by the external heat, their fpring is ftreng^ 
ed, they expand themfelves, and cauje the ^iiick^$ilv er ^ 
where i A they are, toAvell in bulk, witliQut increafing its 
weighct:,- and: confequently to ftand higher thou^inot 
to prefs heavyer. 

Of this I had manifeft ex^perience, when (many years 
fince ) J didjfor fiveprfix years together eonftajotly oh- 
ferve the height of the ^?^/^-<5^//2^^r in the tube, and kept 
a regifter of it, and of the weather withit:and did for two 
or three of the firlt years obferve^that in very hot weather 
the ^ic\'Siher commonly flood very high. But, for 
fome of the latter years, I found it much lower in hot 
weather then in thofe former years. Of which! fatisfyed 
myfelfwith this account; that, in thofe former years, 
the Tube having been but latel filled, the aery parts re- 
maining in t\vt§iuici^SiIvev, being by the heat expanded/ 
made the ^lui^ckz^iher to fwell and fland higher: but, 
when the §^icJ^Silver, by divers years ilandtng unmo- 
lefted, had by its own weight cleanfed it ielf, and forced 
that ^/r (which had been in it into the upper part of the 
glafsi it now ceafed to make the ^icJ^Silver fweli 
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higher, but rather ( by expanding it felf in the upper part 
of the glafs,)prefled the ^^ujckz^ilvtr downward. And I fuf- 
ped:, that others (without heeding it J may have been in 
like manner impofed upon, as I was; elpecially while 
theirj?^r^/r^/^ha^th been but newly prepared,and not well 
cleanfed o^Air. 

And the fame account, perhaps, may ferve for \t% ftand- 
ing fo high in frofty weather. Water, we know/though 
itcontracSt with cold, yet when it comes to Frieze doth 
expand it lelf. fWhich makes Ice lighter then water, and 
to fwim on the top of it.) Now whether this be purely of 
it felf, or (ixx part at leaft,^ from the particles of Air 
lodged in it, may not perhaps be foeafy to determine. 
However, if there be the like effects on Air, as on water, 
/namely,that it expands with Friezing;)or if,in the ^icJ^ 
Stiver there be lodged particles of water as well as oiAir; 
we have, either way, an account of this Phaenoraenon. 
For, then, the fm all particles, whether of -^i^V, or water, 
lodged in the §luicJ^Silvery being thus expanded by 
friezing, will miaKe the §^cJ^Silver fwell, and foftand 
higher, without increafing its weight ; and confequently, 
without arguing a greater weight of external ^/rpreffing 
^n the ftagnaat^^V/^&Vt/^r. 
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